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Question 1 Which of the following statements about Euthyroid Sick Syndrome is correct? 
Show one page at a time wae 
Finish review aat Select one: 

Y Fag question 


EER 


Euthyroid sick syndrome is treated with exogenous thyroid hormone % 


Euthyroid sick syndrome maybe ¥ 
triggered in times of acute stress 
suchas Starvation, acute infection, 
and acute illness 


Rose Wang (1D:113212) this answer is correct. Thyroid 
‘Stimulating Hormone (TSH) is very sensitive to change and 
can fluctuate during acute stress (e.g. starvation, acute 
infection, and acute illness). 


Patients with euthyroid sick syndrome present with symptoms of a thyroid disorder but normal  * 
thyroid function lab values 


Blood work is not routinely used to monitor euthyroid sick syndrome % 


Marks for this submission: 1.0/1.0. 


TOPIC: Thyroid disorders 


LEARNING OBJECTIVE: 
To understand the characteristics of euthyroid sick syndrome. 


BACKGROUND: 


Euthyroid Sick Syndrome is also referred to as Non-Thyroid IlIness. Thyroid Stimulating Hormone (TSH) is 
very sensitive to change and can fluctuate during acute stress (e.g. starvation, acute infection, and acute 
illness). During these instances, thyroid function lab values may falsely suggest thyroid dysfunction (ie., 
increased/decreased TSH, decreased free T3, decreased (or normal) total T4, and/or decreased (or normal) 
free T4). However, these patients do not actually have an issue with their thyroid gland and therefore do not 
require thyroid supplementation. Suggest retesting thyroid levels at least 4 weeks after the underlying 
condition has resolved; it can take 4-6 weeks before levels normalize. In practice, it is important to take into 
account the patient's medical conditions when reviewing lab values. 


RATIONALE: 
Correct Answer: 
© Euthyroid sick syndrome may be triggered in times of acute stress such as starvation, acute 


infection, and acute illness - Thyroid Stimulating Hormone (TSH) is very sensitive to change and can 
fluctuate during acute stress (e.g., starvation, acute infection, and acute illness). 


Incorrect Answers: 


* Euthyroid sick syndrome is treated with exogenous thyroid hormone - Patients with euthyroid sick 
syndrome should not be given exogenous thyroid because they do not actually have an issue with 


their thyroid gland. 


Patients with euthyroid sick syndrome present with symptoms of a thyroid disorder but normal 
thyroid function lab values - Patients with euthyroid sick syndrome present with abnormal lab values 
but do not actually have an issue with their thyroid gland. 


Blood work is not routinely used to monitor euthyroid sick syndrome - It is suggested to retest 
thyroid levels at least 4 weeks after the underlying condition has resolved; it can take 4-6 weeks before 
levels normalize. 


TAKEAWAY/KEY POINTS: 


Euthyroid Sick Syndrome (Non-Thyroid Illness) is a condition in which thyroid function lab values falsely 
suggest thyroid dysfunction in patients who do not actually have an issue with their thyroid gland and 
therefore do not require thyroid supplementation. This Syndrome is triggered by Thyroid Stimulating 
Hormone (TSH) fluctuations during acute stress (e.g., starvation, acute infection, and acute illness) and should 
resolve 4-6 weeks after the underlying condition has resolved. 


REFERENCE: 


[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://myrxtx.ca. 


The correct answer is: Euthyroid sick syndrome may be triggered in times of acute stress such as starvation, 
acute infection, and acute illness 


Question 2 MA is a 23-year-old female who visited your clinic due to a growth in her neck. Following an 
1D, 52238 ultrasound and blood work, other potential causes were ruled out and she was diagnosed with goitre 
and thyrotoxicosis. Due to the extent of the growth, she will undergo a thyroidectomy. 


Corect 


Which are the following statements regarding thyroid surgery is FALSE? 


Select one: 


Anti-thyroid Drug (ATD) therapy mustbe W 
initiated at a lower dose following surgery 
and continued lifelong 


Rose Wang (ID:113212) this answer is 
correct. Anti-thyroid Drug (ATD) therapy will not 
be needed afier thyroid surgery. 


Thyroid replacement therapy may be required due to resulting hypothyroidism following surgery % 


Anti-thyroid Drug (ATD) pretreatment should be used to create a euthyroid state prior to thyroid 3% 
surgery 
Beta-blockers may be used short-term until a euthyroid state is achieved prior to surgery * 


Maris for this submission: 1.0/1.0. 


TOPIC: Thyroid disorders 


LEARNING OBJECTIVE: 


To understand the clinical considerations associated with thyroid surgery. 


BACKGROUND: 


For thyrotoxicosis, the available non-pharmacolagical treatment is surgical removal of thyroid nodules, 
goitre, or the entire gland (i.e, thyroidectomy). This can induce hypothyroidism, and patients may require 
exogenous thyroid supplementation (this is usually lifelong). Surgery may be a viable option for patients with 
large goiters (> 80 g), large nodules (> 4 cm), low Radioactive lodine Uptake (RAIU), or suspected thyroid 
malignancy. Whenever possible, patients should be rendered euthyroid before surgery with a pretreatment 
of antithyroid drugs, iodine, or beta blockers. 


RATIONALE: 
Correct Answer: 


* Anti-thyroid Drug (ATD) therapy will not be needed after thyroid surgery - Anti-thyroid Drug (ATD) 
therapy will not be needed after thyroid surgery. 


Incorrect Answers: 


e Thyroid replacement therapy may be required due to resulting hypothyroidism following surgery - 
Thyroid surgery will induce hypothyroidism, and patients may need lifelong supplementation with 
levothyroxine. 


Anti-thyroid Drug (ATD) pretreatment should be used to create a euthyroid state prior to thyroid 
surgery - Whenever possible, patients should be rendered euthyroid before surgery with a 
pretreatment of antithyroid drugs, iodine, or beta blockers. 


Beta-blockers may be used short-term until a euthyroid state is achieved prior to surgery - Beta- 
blockers can be used in the symptomatic management of thyrotoxicosis to improve daily functioning 
and fatigue, in addition to returning the heart rate to normal within 4 weeks of therapy. 


TAKEAWAY/KEY POINTS: 


Surgical removal of thyroid nodules, goitre, or the entire gland (i.e, thyroidectomy) is the only non- 
pharmacological treatment option for thyrotoxicosis. Whenever possible, patients should be rendered 
euthyroid before surgery with a pretreatment of antithyroid drugs, iodine, or beta blockers. This surgery will 
induce hypothyroidism and patients may need lifelong supplementation with levothyroxine. 


REFERENCE: 


[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://myrxtx.ca. 


The correct answer is: Anti-thyroid Drug (ATD) therapy must be initiated at a lower dose following surgery 
and continued lifelong 


Question 3 Which of the following statements is true regarding myxedema coma? 
10: 52008 

basis Select one: 

Flag question ` ; 

i Myxedema coma is amedical x 


[Seng Feecbece Rose Wang (ID:113212) this answer is 
incorrect. Myxedema coma is a medical emergency due to 
severe, long-standing hypothyroidism, not 


hyperthyroidism 


emergency that is dué to severe 
and long-standing hyperthyroidism 


Question 4 


Dupporuve care 1s an essenual component in ue management or myxeaema cuma w 
Myxedema coma is commonly treated with IV propyithiouracil 3 
Myxedema coma has a relatively low mortality rate X 


Marks for this submission: 0.0/1.0. 
TOPIC: Thyroid disorders 


LEARNING OBJECTIVE: 
To become familiar with myxedema coma and its management. 


BACKGROUND: 


Myxedema coma is a severe state of hypothyroidism characterized by hypothermia, severe symptoms of 
hypothyroidism, and altered level of consciousness (delirium or coma). It is associated with a mortality rate of 
60-70%. Due to its high mortality rate, immediate IV levothyroxine treatment should be initiated for those 
with myxedema coma. Low doses of T3 may also be given concomitantly as the conversion of T4 to T3 is 
reduced in this state. However, high serum levels of T3 in this state have been associated with increased 
mortality thus T3 should be used cautiously. Empiric glucocorticoids should be initiated and administered 
before TH therapy. Supportive care should also be implemented to target hypothermia, volume depletion, 
hypoglycemia, hyponatremia, hypothermia, and hypoventilation. 


RATIONALE: 
Correct Answer: 


* Supportive care is an essential component in the management of myxedema coma - In addition to 
pharmacalogical treatments, supportive care shauld also be implemented to target hypothermia, 
volume depletion, hypoglycemia, hyponatremia, and hypoventilation. 


Incorrect Answers: 


* Myxedema coma is a medical emergency that is due to severe and long-standing hyperthyroidism - 
Myxedema coma is a medical emergency due to severe, long-standing hypothyroidism, not 
hyperthyroidism. 


© Myxedema coma is commonly treated with IV propylthiouracil - Propylthiouracil is not indicated for 
myxedema coma. Typical treatment includes IV levothyroxine. 


* Myxedema coma has a relatively low mortality rate - Myxedema coma is associated with a high 
mortality rate of 60-70%. 


TAKEAWAY/KEY POINTS: 


Myxedema coma is a medical emergency due to severe hypothyroidism and can result in hypotension, 
confusion, hypoglycemia, and even decrease or loss of consciousness. Myxedema coma is treated 
aggressively with a large IV levothyroxine dose and supportive care measures are also implemented to target 
hypothermia, volume depletion, hypoglycemia, hyponatremia, and hypoventilation. 


REFERENCE: 


[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://myrxtx.ca. 


The correct answer is: Supportive care is an essential component in the management of myxedema coma 


GS is a 77-year-old female who was just diagnosed with Graves Disease. She is experiencing 
symptoms such as tachycardia (heart rate = 110 BPM), hyperreflexia, fine hand tremors, heat 
intolerance, and hair thinning. Her Thyroid Stimulating Hormone (TSH) level is found to be 0.2 mlU/L 
(normal Range = 0.5 - 4.7 mlU/L). Her patient profile is below: 


Medical Conditions: 


* Graves Disease - new diagnosis 
* Dyslipidemia x 15 years 
e Chronic renal insufficiency (CrCl ~40 mL/min) x 3 years 


Medications: 
* Ezetimibe 10 mg PO daily 


Which of the following is the most appropriate recommendation for GS? 


Select one: 


Initiate Propylthiouracil (PTU) until GS' TSH level is within range * 
Lifelong treatment with Anti-Thyroid Drug (ATD) therapy is required for GS ® 


Surgical removal of the thyroid gland is the safest and most effective for GS given her ageand  % 
comorbidities 

Initiate v 

Methinazole Rose Wang (ID:113212) this answer is correct. Methimazole (MMI) is the first- 
(MMI until GS" line Anti-Thyroid Drug (ATD) in all patients except pregnant women in the first 
TSH level is trimester. Beta-blockers (e.g. propranolol) are also recommended in all patients 
Raiiniense with symptoms of hyperthyroidism, especially in the elderly, those with a resting 
aad ntate heart rate of > 90 beats per minute, or those with concomitant cardiovascular 


ne disease far svamtamatic manacement of thvratavicasis within the first 4 weeks of 


propranoior tor 
A weeks 


Marks for this submission: 1.0/1.0. 


TOPIC: Thyroid disorders 


LEARNING OBJECTIVE: 
To understand the management of thyrotoxicosis with Anti-Thyroid Drug (ATD) and beta-blockers. 


BACKGROUND: 


In addition to surgery, there are two modalities for treating thyrotoxicosis: the Anti-Thyroid Drugs (ATDs) 
(methimazole [MMI] and propylthiouracil [PTU)) and thyroid ablation using Radioactive lodine (RAI) therapy. 


ATDs pose a good option for patients who wish to avoid surgical procedures or exposure to radioactive 
iodine. Both PTU and MMI inhibit iodine incorporation into tyrosine residues in thyroglobulin, however PTU 
also inhibits the peripheral conversion of T4 to T3. They can cause a number of side effects including 
gastrointestinal effects (nausea and vomiting), pruritus, arthralgia, and rash. While rare, more severe side 
effects can occur including hepatotoxicity (usually within 90 days), agranulocytosis (usually within 120 days), 
and vasculitis (with chronic use). Hepatotoxicity is more common and usually more severe with PTU. Thus, 
MMI is considered to be the first-line ATD in all patients except pregnant women in the first trimester and 
potentially those in thyroid storm. In addition to a lower risk of hepatotoxicity, MMI is the preferred choice 
because it has a faster time to reaching euthyroid state, has once-daily dosing, and does not affect the 
efficacy of subsequent radioactive iodine therapy. Patients should stop taking ATDs if they experience fever, 
jaundice, or a rash during therapy. PTU and MMI can affect INR, thus it is important to continue to monitor 
INR for patients on warfarin 


While reports vary, itis estimated that ATDs are successful in achieving remission in approximately 20-60% of 
patients, Therapy should be continued for 12-18 months and then discontinued if TSH and TRAb levels are 
within range. Those with persistent thyrotoxicosis after 12-18 months of ATD therapy can consider surgical 
options, RAI, or extended ATD therapy. It should be noted that, unlike surgery and RAI, ATD therapy does not 
generally carry a risk of inducing hypothyroidism. ATDs may also be used to achieve euthyroid status in 
patients with pending RAI or surgery. 


Beta-blockers can be used in symptomatic management of thyrotoxicosis as they improve daily functioning, 
and fatigue, in addition to returning the heart rate to normal within 4 weeks of therapy. They are 
recommended in all patients with symptoms of hyperthyroidism, especially in the elderly, those with a resting 
heart rate of > 90 beats per minute, or those with concomitant cardiovascular disease (e.g. arrhythmias, 
coronary artery disease, heart failure). Propranolol is the beta-blocker with the most evidence for its use in 
hyperthyroidism but others may be used as well. Doses above 160 mg/day may block the conversion of T4 to 
T3. In addition, propranolol is a nonselective beta blocker. Therefore, consider avoiding its use in those with 
asthma, Chronic Obstructive Pulmonary Disease (COPD), and peripheral vascular disease; instead, consider 
cardio-selective beta-blockers such as metoprolol, bisoprolol, and carvedilol. 


RATIONALE: 


Correct Answer: 


* Initiate Methimazole (MMI) until GS' TSH level is within range and initiate propranolol for 4 weeks - 
Methimazole (MMI) is the first-line Anti-Thyroid Drug (ATD) in all patients except pregnant women in 
the first trimester. Beta-blockers (eg. propranolol) are also recommended in all patients with 
symptoms of hyperthyroidism, especially in the elderly, those with a resting heart rate of > 90 beats 
per minute, or those with concomitant cardiovascular disease for symptomatic management of 
thyrotoxicosis within the first 4 weeks of therapy, 


Incorrect Answers: 


e Initiate Propylthiouracil (PTU) until GS’ TSH level is within range - Methimazole (MMI) is the first-line 
Anti-Thyroid Drug (ATD) in all patients except pregnant women in the first trimester. 


* Lifelong treatment with Anti-Thyroid Drug (ATD) therapy is required for GS - Anti-Thyroid Drug 
(ATD) therapy is typically continued for 12-18 months and then discontinued if TSH levels are within 
range. 


* Surgical removal of the thyroid gland is the safest and most effective for GS given her age and 
comorbidities - Surgical removal of the thyroid gland is not the first-line option for the treatment of 
Graves disease. 


TAKEAWAY/KEY POINTS: 


Thyrotoxicosis may be treated with surgery, the Anti-Thyroid Drugs (ATDs) (methimazole [MMI] and 
propylthiouracil [PTU]), or thyroid ablation using Radioactive lodine (RAI) therapy. MMI is considered to be 
the first-line ATD in all patients except pregnant women in the first trimester, whereas PTU and surgery are 
reserved for those with persistent thyrotoxicosis after an adequate trial of ATD therapy. Beta-blockers (e.g. 
propranolol) are recommended in all patients with symptoms of hyperthyroidism, especially in the elderly, 
those with a resting heart rate of > 90 beats per minute, or those with concomitant cardiovascular disease for 
symptomatic management of thyrotoxicosis within the first 4 weeks of therapy. 


REFERENCE: 


[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://myrxtx.ca. 


The correct answer is: Initiate Methimazole (MMI) until GS' TSH level is within range and initiate propranolol 
for 4 weeks 


1D: 52187 


Incorrect 


Question 6 
1D: 52231 
Incorrect 

Hag question 


[sena Fee 


Which of the tollowing statements is correct regarding the use ot beta-blockers tor symptomatic 
management in thyrotoxicosis? 


Select one: 


Beta-blockers are not recommended in elderly patients with thyrotoxicosis % 


Pr lol is the only beta-  % 

a econ mended Rose Wang (ID:113212) this answer is incorrect. Propranolol 

for use in thyrotoxicosis is the beta-blocker with the most evidence for its use in 
hyperthyroidism, but others may be used as well. 

Beta-blockers should not be used in patients with asthma or Chronic Obstructive Pulmonary x 


Disease (COPD) 
At high doses, some beta-blockers can block the conversion of T4 to T3 Y 


Marks for this submission: 0.0/1.0. 
TOPIC: Thyroid Disorders 


LEARNING OBJECTIVE: 
To understand beta-blocker therapy for symptomatic management in thyrotoxicosis. 


BACKGROUND: 


Beta-blockers can be used in symptomatic management of thyrotoxicosis as they improve daily functioning. 
and fatigue, in addition to returning the heart rate to normal within 4 weeks of therapy. They are 
recommended in all patients with symptoms of hyperthyroidism, especially in the elderly, those with a resting 
heart rate of > 90 beats per minute, or those with concomitant cardiovascular disease (e.g. arrhythmias, 
coronary artery disease, heart failure). Propranolol is the beta-blocker with the most evidence for its use in 
hyperthyroidism but others may be used as well. Doses above 160 mg/day may block the conversion of T4 to 
T3. In addition, propranolol is a nonselective beta blocker. Therefore, consider avoiding its use in those with 
asthma, Chronic Obstructive Pulmonary Disease (COPD), and peripheral vascular disease; instead, consider 
cardio-selective beta-blockers such as metoprolol, bisoprolol, and carvedilol. Beta-blockers may be used 
short-term in pregnancy until the patient achieves euthyroid status. However, long-term use in pregnancy 
may be associated with other issues such as intrauterine growth restrictions, fetal bradycardia, and neonatal 
hypoglycemia. Metoprolol and propranolol are the most studied and preferred in this population. 


RATIONALE: 
Correct Answer: 


* At high doses, some beta-blockers can block the conversion of T4 to T3 - Propranolol and nadolol 
may inhibit the conversion of T4 > T3 in the periphery. 


Incorrect Answers: 


* Beta-blockers are not recommended in elderly patients with thyrotoxicosis - Beta-blockers are 
recommended in all patients with symptoms of hyperthyroidism, especially in the elderly, those with a 
resting heart rate of > 90 beats per minute, or those with concomitant cardiovascular disease. 


Propranolol is the only beta-blocker which is recommended for use in thyrotoxicosis - Propranolol 
is the beta-blocker with the most evidence for its use in hyperthyroidism, but others may be used as 
well. 


Beta-blockers should not be used in patients with asthma or Chronic Obstructive Pulmonary 
Disease (COPD) - Propranolol is a nonselective beta-blocker so it should be avoided in those with 
asthma, Chronic Obstructive Pulmonary Disease (COPD), and peripheral vascular disease. In these 
patients, consider cardio-selective beta-blockers such as metoprolol, bisoprolol, and carvedilol. 


TAKEAWAY/KEY POINTS: 


Beta-blockers used in symptomatic management of thyrotoxicosis are recommended in all patients with 
symptoms of hyperthyroidism, especially in the elderly, those with a resting heart rate of > 90 beats per 
minute, or those with concomitant cardiovascular disease, Propranolol is the beta-blocker with the most 
evidence for its use in hyperthyroidism but others may be used as well. Doses above 160 mg/day may block 
the conversion of T4 to T2. Nadolol can also block this conversion. In addition, propranolol is a nonselective 
beta-blocker so consider avoiding its use in those with asthma, Chronic Obstructive Pulmonary Disease 
(COPD), and peripheral vascular disease; instead, consider cardio-selective beta-blockers such as metoprolol, 
bisoprolol, and carvedilol. 


REFERENCE: 


[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://mynxtx.ca. 


The correct answer is: At high doses, some beta-blockers can block the conversion of T4 to T3 


HM is a 33-year-old female with Hashimoto's disease. She has been managed on levothyroxine since 
her diagnosis 12 years ago and is currently taking a dose of 88 mcg PO daily. HM tells you that she 
heard of natural methods to “balance your thyroid hormones” and has expressed interest in exploring 
such non-pharmacological treatment options so she may stop taking levothyroxine. 


Which of the Tollowing statements is the best aavice you can provide tor HM regarding available non- 
pharmacological treatment options for her condition? 


Select one: 


The only effective non-pharmacological treatment option is surgical removal of the thyroid gland * 


The herbal supplement Lycopus europaeus has proven effective as adjunctive therapy for x 
hypothyroidism, so lower doses of levothyroxine may be used 

HM may trial a 3-month period of x 

implementing high-fibre foods such as flax Rose Wang (ID:113212) this answer is 

seeds into her diet and increasing physical incorrect Dietary chances and physical 
activity to at least 150 tninutes per week activity are not effective non-pharmacologic 


options for hypothyroidism. 


There are no non-pharmacologic treatments for hypothyroidism because exogenous thyroid v 
hormone supplementation is the only effective therapy 


Marks for this submission: 0.0/1.0. 


TOPIC: Thyroid disorders 


LEARNING OBJECTIVE: 
To understand non-pharmacological treatment options for hypothyroidism. 


BACKGROUND: 


No non-pharmacologic options exist for hypothyroidism as treatment requires exogenous Thyroid Hormone 
(TH) supplementation. For thyrotoxicosis, the available non-pharmacological treatment is surgical removal of 
thyroid nodules, goitre, or the entire gland (i.e. thyroidectomy). This can induce hypothyroidism, and patients 
may require exogenous thyroid supplementation (this is usually lifelong). Surgery may be a viable option for 
patients with large goiters (> 80 g), large nodules (> 4 cm), low RAIU, or suspected thyroid malignancy. 
Whenever possible, patients should be rendered euthyroid before surgery with a pretreatment of antithyroid 
drugs, iodine, or beta blockers. 


Autoimmune hypothyroidism is known as Hashimoto's Thyroiditis and leads to the development of 
antibodies that target Thyroid Peroxidase (TPO) and Thyroglobulin (TG), interfering with TH synthesis. 


Treatment of hypothyroidism requires exogenous TH supplementation. Levothyroxine (T4) is the treatment of 
choice due to its effectiveness in reducing symptoms, achieving a euthyroid state, and its lower potential for 
adverse effects compared to other thyroid preparations. Upon ingestion, levothyroxine is distributed to the 
tissues and is converted to T3 in the periphery, leading to its beneficial effects, Initial dosing of levothyroxine 
is weight-based (1.6 mcg/kg/day) and titrated every 4-6 weeks (as per the guidelines) until TSH levels have 
normalized. Note that some resources suggest monitoring every 6-8 weeks is more appropriate as it can take 
up to 8 weeks to see the full effect of the levothyroxine dose on TSH levels. Once normalized, TSH should be 
measured every 6-12 months to ensure TSH levels remain within target range. 


Another thyroid preparation that can be used in the management of hypothyroidism is desiccated thyroid. 
Desiccated thyroid contains T4 and T3 in a 4:1 ratio. While the thyroid gland also produces more T4 than T3, 
it is produced in a 14:1 ratio. Thus, desiccated thyroid has a higher proportion of T3 than that produced by 
the human body, T3 is both more active than T4 and has a shorter half-life, leading to high peak levels and 
activity shortly after administration, This shorter half-life and high peak levels leads to an unpredictable 
response. This raises concerns about the risk of thyrotoxicosis with desiccated thyroid supplementation. 
Similar concerns exist with the use of liothyronine (synthetic version of T3) as TH supplementation. Neither 
therapy has proven to be superior to levothyroxine and as a result are not currently recommended for 
routine use. Combination therapy of T3 and T4 may benefit a small subgroup of patients with very low T3 
levels who fail levothyroxine, however, more evidence is needed to evaluate its use. 


RATIONALE: 
Correct Answer: 
© There are no non-pharmacologic treatments for hypothyroidism because exogenous thyroid 


hormone supplementation is the only effective therapy - No non-pharmacologic options exist for 
hypothyroidism as treatment requires exogenous thyroid hormone supplementation. 


Incorrect Answers: 


* The only effective non-pharmacological treatment option is surgical removal of the thyroid gland - 
Surgical removal of thyroid nodules, goitre, or the entire gland (i.e, thyroidectomy) is a non- 
pharmacological treatment option for hyperthyroidism, not hypothyroidism. 


The herbal supplement Lycopus europaeus has proven effective as adjunctive therapy for 
hypothyroidism, so lower doses of levothyroxine may be used - Evidence does not support 
recommending Lycopus europaeus to treat thyroid disorders. 


HM may trial a 3-month period of implementing high-fibre foods such as flax seeds into her diet 
and increasing physical activity to at least 150 minutes per week - Dietary changes and physical 
activity are not effective non-pharmacologic options for hypothyroidism. 


TAKEAWAY/KEY POINTS: 


No non-pharmacologic options exist for hypothyroidism as treatment requires exogenous thyroid hormone 
supplementation. 


REFERENCE: 


[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://myrxtx.ca. 


Question 7 
1b: 52235 
Corect 


Flag question 


The correct answer is: There are no non-pharmacologic treatments for hypothyroidism because exogenous 
thyroid hormone supplementation is the only effective therapy 


AD is a 36-year-old male patient at your clinic who presents feeling very tired, constipated, and has 
dry skin. He explains that he was treated with radioactive iodine (RAI) about 3 months ago for 
hyperthyroidism. On review of his medication profile, you can see that 2 months ago he filled 
levothyroxine 25 meg PO daily (1 month supply). When you discuss with AD, he mentions he thought 
the levothyroxine was only temporary after his procedure, which is why he has not returned for any 
refills. 


What is the most likely Drug Therapy Problem (DTP) that AD is presenting with? 


Select one: 


AD is experiencing hyperthyroidism secondary to non-compliance with levothyroxine % 
AD is experiencing iatrogenic v 


hypothyroidism secondary to radioactive Rose Wang (ID:113212) this answer is 

iodine (RAI) and requires levothyroxine correct. RAI will induce hypothyroidism and 

therapy lifelong patients may need lifelong supplementation with 
levothyroxine. 

AD is experiencing iatrogenic hypothyroidism secondary to radioactive iodine (RAI) and requires  % 


levothyroxine therapy for 1 more month 
AD is experiencing hypothyroidism and requires treatment with liothyronine * 


Marks for this submission: 1.0/1.0. 


TOPIC: Thyroid disorders 


LEARNING OBJECTIVE: 
To understand the treatment after radioactive iodine (RAI) therapy. 


BACKGROUND: 


Ablation of thyroid tissue with RAI is a good option for patients with nodules or goiters, those who may have 
failed ATD therapy, or those who have contraindications to ATDs. Contraindications for ATDs include first 
trimester pregnancy (for MMI), thyroid storm (for MMI), and signs of hepatotoxicity or agranulocytosis 
following ATD administration. In addition, patients with cardiovascular and pulmonary disease as well as end- 
stage cancer are at higher risk for complications following thyroidectomy (such as hypocalcemia, hematoma, 
and neck swelling) and may consider RAI therapy as an alternative. RAI is contraindicated in pregnancy and 
patients should avoid trying to conceive for at least 6 months post-radiation. Existing or suspected thyroid 
cancer is another contraindication to RAI. 


RAI is usually well tolerated but has been associated with an increased risk of orbitopathy, thus concomitant 
corticosteroids should be used to mitigate this risk, RAI may also cause a short-term exacerbation of 
hyperthyroidism which may lead to thyroid storm. Beta-blockers may be used to reduce the transient, 
hyperthyroid symptoms and should be considered in elderly patients and those with comorbidities that place 
them at higher risk of hyperthyroid complications. Pre-treatment with MMI should also be considered in 
patients at high risk of complications to further reduce the risk of worsening hyperthyroidism. MMI should be 
discontinued 2-3 days before RAI and may be resumed 3-7 days after the procedure if needed to further 
reduce the risk of complications. 


As with surgery, RAI will induce hypothyroidism and patients may need lifelong supplementation with 
levothyroxine, This usually occurs at 2-6 months after RAI administration with over 80% of patients 
developing hypothyroidism at 16 weeks post-administration. 


RATIONALE: 
Correct Answer: 


* AD is experiencing iatrogenic hypothyroidism secondary to radioactive iodine (RAI) and requires 
levothyroxine therapy lifelong - RAI will induce hypothyroidism and patients may need lifelong 
supplementation with levothyroxine. 


Incorrect Answers: 


e AD is experiencing hyperthyroidism secondary to non-compliance with levothyroxine - AD's 
symptoms are reflective of hypothyroidism due to radioactive iodine ablation of the thyroid gland, 
rather than hyperthyroidism. 


e AD is experiencing iatrogenic hypothyroidism secondary to radioactive iodine (RAI) and requires 
levothyroxine therapy for 1 more month - RAI will induce hypothyroidism and patients may need 
lifelong supplementation with levothyroxine. 


* AD is experiencing hypothyroidism and requires treatment with liothyronine - AD is experiencing 
hypothyroidism, however levothyroxine is the first line treatment for this. 


TAKEAWAY/KEY POINTS: 


RAI will induce hypothyroidism and patients may need lifelong supplementation with levothyroxine. This 
usually occurs at 2-6 months after RAI administration with over 80% of patients developing hypothyroidism 
at 16 weeks post-administration 


REFERENCE: 
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[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://myrxtx.ca. 


The correct answer is: AD is experiencing iatrogenic hypothyroidism secondary to radioactive iodine (RAI) 
and requires levothyroxine therapy lifelong 


KR, a 35-year-old female, presents to your clinic feeling restless. Her heart rate is 96 beats per minute. 
Lab tests reveal Thyroid Stimulating Hormone (TSH) levels of 0.2 mIU/L (normal range is 0.5 - 4.7 
mU/L). She is in her first trimester of pregnancy. KR does not have any diagnosed medical conditions 
and no known allergies. She is currently taking a prenatal multivitamin and no other medications. 


Which of the following statements is true regarding KR's condition? 


Select one: 
KR is experiencing pregnancy-induced hypothyroidism and should be started on levothyroxine % 
KR is experiencing pregnancy-induced hypothyroidism and should be started on triiodothyronine * 
KR is experiencing pregnancy-induced hyperthyroidism and should be started on methimazole % 


KRis experiencing pregnancy- ¥ 


induced hyperthyroidism and Rose Wang (ID: 113212) this answer is correct. KR's signs and 

SENEE Ian symptoms indicate hyperthyroidism; propylthiouracil is 

propyitiiouraal indicated for hyperthyroidism and is safe to use during the Ist 
trimester of pregnancy. 


Marks for this submission: 1.0/1.0. 
TOPIC: Thyroid disorders 


LEARNING OBJECTIVE: 
To understand hyperthyroidism therapy during pregnancy. 


BACKGROUND: 


Signs & Symptoms (S&S) of hyperthyroidism reflect an increase in metabolism and sympathetic activity and 
present as: 


Nervousness/anxiety 


Tachycardia/palpitations 


Intolerance to heat 


Weight loss (despite increased appetite) 


Diarrhea 


Fatigue/weakness 


Smooth/moist/sweaty skin 


Hyperactive deep tendon reflex (hyperreflexia) 


Increased appetite 


Menstrual disturbance (irregular or decreased flow) 


Fine tremor of hands and the tongue 


Fine hair 


Ocular signs (ex: exophthalmos [protruding/bulging eyeballs], eyelid retraction) 


Complications such as osteoporosis 


Hyperthyroidism in pregnancy raises the risk of losing the fetus, hypertension, thyroid storm, and heart 
failure in the mother. Propylthiouracil (PTU) is treatment of choice especially in the first trimester. This is 
because Methimazole (MMI) has been more strongly associated with various birth defects compared to PTU. 
After the first trimester, women may be switched to MMI (if deemed appropriate and safe), due to PTU's 
higher risk of hepatotoxicity. Radioactive lodine (RAI) should be avoided during and within 6 months of 
conceiving and any woman of childbearing potential must have a negative pregnancy test within 48 hours 
before receiving RAI. Surgery is a second-line option due to potential complications during pregnancy. It 
should only be used during the second trimester if absolutely needed (the risk is lowest for mother and fetus 
during this time) 


Unlike with hypothyroidism, Anti-Thyroid Drug (ATD) requirements decrease during pregnancy and patients 
may go into remission. This may allow patients who are stable on low doses of ATDs preconception to 
withdraw from ATD therapy altogether during pregnancy, minimizing any effects to the baby. However, there 
is a possibility of a recurrence of hyperthyroidism after labour and ATDs may have to be re-initiated. Thyroid 
levels should be monitored every 6-8 weeks during pregnancy and more frequently (e.g,, weekly) if patients 
are stopping ATDs. 


Beta-blockers may also be used short-term until the patient achieves euthyroid status. However, long-term 
use in pregnancy may be associated with other issues such as intrauterine growth restrictions, fetal 
bradycardia, and neonatal hypoglycemia. Metoprolol and propranolol are the most studied and preferred in 
this pooulation 
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High TSH Receptor Antibodies (TRAb) levels during pregnancy correlate with a risk of hyperthyroidism in the 
fetus or the newborn. TRAb levels should be measured early in pregnancy and should be repeated at 18-22 
weeks if they are found to be elevated. If TRAb levels remain elevated at 18-22 weeks, repeat levels should be 
taken at 30-34 weeks. If levels remain high at this point, special monitoring should be conducted for the fetus 
and neonate which is beyond the scope of this background. 


RATIONALE: 
Correct Answer: 


* KRis experiencing pregnancy-induced hyperthyroidism and should be started on propylthiouracil - 
KR's signs and symptoms indicate hyperthyroidism; propylthiouracil is indicated for hyperthyroidism 
and is safe to use during the ‘st trimester of pregnancy. 


Incorrect Answers: 


+ KRis experiencing pregnancy-induced hyperthyroidism and should be started on methimazole - 
KR's signs and symptoms indicate hyperthyroidism; levothyroxine is used for the treatment of 
hypothyroidism. 


e KRis experiencing pregnancy-induced hypothyroidism and should be started on triiodothyronine - 
KR's signs and symptoms indicate hyperthyroidism; triiodothyronine is used for the treatment of 
hypothyroidism. 


* KRis experiencing pregnancy-induced hyperthyroidism and should be started on methimazole - 
KR's signs and symptoms indicate hyperthyroidism; methimazole is indicated for hyperthyroidism but 
is contraindicated during the 1st trimester of pregnancy. 


TAKEAWAY/KEY POINTS: 


Hyperthyroidism is characterized by low levels of TSH and high levels of free 13/T4 in addition to symptoms 
such as nervousness and tachycardia. Pregnancy is a known risk factor for thyroid disorders. During the 1st 
trimester of pregnancy, propylthiouracil is the standard treatment for hyperthyroidism. 


REFERENCE: 


[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://myrxtx.ca. 


The correct answer is: KR is experiencing pregnancy-induced hyperthyroidism and should be started on 
propylthiouracil 


JN is a 35-year-old female patient who just gave birth to a healthy baby boy 1 week ago. She presents 
to the clinic because she is concerned about her methimazole usage while breastfeeding. 


Which of the following is correct in regards to methimazole use while breastfeeding? 


Select one: 
Methimazole should be switched to propylthiouracil while breastfeeding % 
Methimazole should be stopped while breastfeeding 3 
Methimazolé may decrease milk production * 
Methimazole is safe Y 
to use during Rose Wang (ID: 113212) this answer is correct. Methimazole is excreted into 


reeset breast milk in low amounts and is considered the drug of choice for 
Bee an hyperthyroidism while breastfeeding. 


Marks for this submission: 1.0/1.0. 


TOPIC: Thyroid disorders 


LEARNING OBJECTIVE: 


To understand methimazole use while breastfeeding. 


BACKGROUND: 


Both hypo- and hyperthyroidism can adversely affect lactation and the breastfeeding mother and should be 
treated. Levothyroxine is passed to the infant through breast milk, in very low concentrations and is 
considered safe. Conversely, RAI is excreted in breastmilk and thus should not be used for the treatment or 
diagnostic scanning. MMI and PTU are also excreted through breastmilk, however, in very low amounts, Due 
to PTU's risk of hepatotoxicity, MMI is still generally the preferred choice. Metoprolol and propranolol are 
safe in breastfeeding patients. 


RATIONALE: 
Correct Answer: 


* Methimazole is safe to use during breastfeeding - Methimazole is excreted into breast milk in low 
amounts and is considered the drug of choice for hyperthyroidism while breastfeeding. 


Incorrect Answers: 


* Methimazole should be switched to propylthiouracil while breastfeeding - Methimazole (MMI) and 
propylthiouracil (PTU) are excreted through breastmilk, however, in very low amounts. Due to PTU's 
risk of hepatotoxicity, MMI is still generally the preferred choice. 


© Methimazole should be stopped while breastfeeding - Methimazole is safe to use while 
breastfeeding. 


© Methimazole may decrease milk production - Methimazole is not known to decrease milk 
production. 

TAKEAWAY/KEY POINTS: 

Methimazole is safe to use while breastfeeding and is the drug of choice. 

REFERENCE: 


[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://myrxtx.ca. 


The correct answer is: Methimazole is safe to use during breastfeeding 
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